Selectivity of peptide ligands for the human incretin receptors expressed in HEK-293 cells.
The increase in insulin response to oral glucose compared with glucose given by intravenous injection is termed the incretin effect and is mediated by two peptide hormones secreted from the gut in response to nutrient intake: glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP). GLP-1 and GIP exert their insulinotropic effects through their respective receptors expressed on pancreatic β-cells. Both the GLP-1 receptor and the GIP receptor are members of the secretin family of G protein-coupled receptors and couple positively with adenylate cyclase, resulting in an increase in intracellular cAMP. In the present study, we investigated the activity of six previously reported peptide ligands at both the GLP-1 and GIP receptors expressed on HEK-293 cells using a highly sensitive reporter gene assay. GLP-1 and GIP demonstrated almost 100,000-fold selectivity for their respective receptors. Exendin 4 (Ex-4), a long-acting GLP-1 receptor agonist, displayed considerable activity at the GIP receptor. Exendin 9-39 (Ex 9-39) was able to block activity at both the GLP-1 and GIP receptors, and Pro3GIP, a previously-reported GIP receptor antagonist, was shown to act as a partial agonist at the GIP receptor. These data highlight the need for more selective antagonists to study these therapeutically important receptors.